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(57) Abstract 

A deaning system tor flexible disk (12) 
equipment or the like. The system includes a 
cleaning disk made of an absorbent and porous 
Bbrous material which has an area substantially 
saturated with a liquid cleaning solution. The 
cleaning disk (12) is rotatabiy supported within a 
flat jacket (10). The jacket includes opposed ope- 
nings on either side so as to expose a portion of 
the cleaning disk to enable the disk to come mto 
contact with a magnetic head or heads. At least 
one of the openings is enlarged to expose a relati- 
vely large portion (16) of the surface of the clea- 
ning disk, so as to facilitate complete saturauon 
of an area of the cleaning disk with a liquid clea- 
ning solution while leaving a portion of the clea- 
ning disk dry. The jacket (10) containing the disk 
(12) is placed within a flexible disk system which 
rotates the saturated disk, thus causing the ma- 
gnetic head(s) (22) to be cleaned in a non-abrasi- 
ve fashion with a wet, dry, wet action- An impro- 
ved jacket for use with a thickened cleaning disk 
(12) is also disclosed. 
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KON— ABRASIVE MAGNETIC HEAD CLEAN ING SYSTEM 

BACKGROOND OF THE INVENTION 

1. Field of the Invention 

This invention relates to systems for cleaning the 
magnetic head(s) in flexible disk systems. With flexible disk 
drives, as with other pieces of data processing equipment, 
preventive care and periodic maintenance are necessary to 
insure efficient, smooth and error free operation. Unlike 
other peripheral devices, the magnetic heads on flexible 
disk drives are extremely difficult to access without par- 
tially disassembling the drive system. Die to this diffi- 
culty, head cleaning is generally done only when read/write 
problems are being experienced. 

2. Prior Art 

Several systems have been developed in an attempt 
to provide a convenient means of cleaning the head(s) on 
flexible disk systems. One such system utilizes two flexible 
disk jackets. One of the jackets contains an abrasive lapping 
material, and the other contains a cleaning cloth material. 
The first jacket is inserted into the flexible disk system 
and run through the machine for a predetermined amount of 
time (generally no longer than ten seconds in order to avoid 
damage to the magnetic head from the abrasive material) so 
as to loosen debris from the head. The second jacket is then 
run through the machine so as to pick up the loosened debris. 
The flexible disk jackets which are used contain standard 
size openings (i.e. thin radial slots) in order to allow the 
heads and pressure pad to contact the cleaning material. 

A second system, described in IBM Technical Disclosure 
Bulletin Vol. 20, No. 8, January 197 8, utilizes a standard 
flexible disk jacket and substitutes an abrasive disk for the 
normal magnetic disk. The abrasive disk is coated with either 
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2. 

chromic oxide (CS 2 O3 having a diameter of less than .7 
microns or aluminum oxide (AI^ 0 3 of the same diameter. The 
assembly is used to initially lap the magnetic heads of flexi- 
ble disk drives and subsequently remove contaminant build-up 

on the head (3) . 

A third system for cleaning magnetic heads is 
disclosed in U.S. Patent No. 4,065,798 issued to Sugisaki et 
al. , on December 27, 1977. This system includes a laminated 
disk which has a flexible non-magnetic support (e.g., poly- 
vinyl chloride) coated with a magnetic layer on one side and 
a fibrous cleaning material on the other side. The cleaning 
disk is located within a cartridge which contains a lubri- 
cating layer facing the magnetic layer of the cleaning disk, 
and includes a normal radial slit which allows the magnetic 
head to contact the fibrous cleaning material. 

It is therefore an object of this invention to 
provide a system for cleaning the magnetic head(s) of flexi- 
ble disk drive machines without the need for any disassembly 

of the machine. 

It is another object of the present invention to 
provide a head cleaning system which is substantially non- 
abrasive and will therefore not harm the magnetic heads in 
any way. 

It is another object of the invention to provide a 
head cleaning system which permits the use of a liquid cleaning 
solution. 

It is a further object of the invention to provide 
a head cleaning system which may be left engaged in a disk 
drive machine for long periods of time without damage to the 
magnetic heads . 
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SUMMARY OF T HE INVENTION 

- These and other objects are achieved by providing a 

head cleaning system which includes a cleaning disk made of 
an absorbent lint free and porous material which has an «ea 
substantially saturated with a liquid cleaning 
dry area. The cleaning disk is rotatably supported within a 
jaLt that includes opposed radial openings .on its upper and 
lower surfaces for exposing the cleaning disk to the magnetic 
head of a flexible disk system (or both magnetxc heads if the 
drive system is equipped for dual sided flexible dxsks). At 
least one of the openings exposes enough of the surface of 
the cleaning disk so as to facilitate saturation of ■W*"*- 
aately l/B to 1/2 of the cleaning disk area ^ ^ 
solution without requiring removal of the disk from the jacket 
As the disk rotates a wet/dry /wet/dry surface is presented to 
the head(s) which provides an effective non-abrasive cleaning. 
Also, the formulation of the solution is such that it evapor 
ates during the predetermined cleaning cycle (generally less 
than three minutes) insuring that the head(s) are dry and 
clean. The porous nature of the cleaning disk facilitates 
the collection of foreign particles. 

The saturation opening exists on only one side o. 
the jacket while the other side of the jacket has a perfor- 
ated oblong section. This perforated section remains intact 
as to single head disk drives and dual head disk drives where 
the heads are not in direct opposition to one another. The 
oblong perforated section is removed to form an opening for 
cleaning a head when the jacket is employed in dual head 
disk drives where the beads are in direct opposition to one 
another. More specifically, the saturation opening in the 
jacket which exposes the cleaning disk should have a con- 
figuration that provides adequate support for the cleaning 
disk, thereby avoiding any substantial sagging of the 
cleaning disk which would interfere with the disk drive and 
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h amoer removal of the cleaning system mis support should 
be ^ovided while exposing an adequate area of the cleaning 
oiskfor saturation. One means for accomplishing such sup- 
port is the forming of an opening in the jacket which 
inherently provides support to the cleaning disk Such 
openings in general have at leas, one ma,or 
„ore generally chordal as distinguished from radial or c on 
centric. The other major boundary generally tends to be more 
curvilinear although not necessarily circular. 

BRIEF DESCPTPTION OF THE DRAWINGS 

In the drawings, wherein like numerals refer to 

corresponding components in the several Figures: 

FIGURE 1 is a top plan view of the cleaning system 

of the present invention; 

FIGURE 2 is a side view, in section, of the cleaning 
system of the present invention shown in position to clean 
the magnetic head of a single disk drive system; 

FIGURE 3 is a top plan view of an alternate embodiment 
of the cleaning system of the present invention; and • 

FIGURE 4 is a side view section taken along lines 

4 - 4 of FIGURE 3. 

FIGURE 5 is a side view, in section, of the cleaning 
system of the present invention shown in position to clean the 
magnetic beads of an opposed dual head type drive; 

FIGURE 6 is a side view, in section, of the cleaning 
system of the present invention shown in position to clean 
the magnetic heads of an offset dual head type drive; 

FIGURE 7 is a perspective view of an alternate 

jacket design; 

FIGURE 8 is a side view, in section, of the jacket 

of FIGURE 7; and 

FIGURE 9 is a top plan view of a further alternate 

embodiment of the invention. 
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osBiiss^isusa^fs^s t lnventlon 

Inferring now to SIOTSE i, tn p cleanlng disk 

„. M material used for « ^» / d £or noraa l 

«„. standard ^J^^. are also ■ 

»^" i \"To. of X Ptasint invention. »= eleenin, oisk 
within the scooe of the P o£ , ^ 

12 is made ot a lint-free, £rom y,. 

««• " "—"a - Ciaanin, disk surface. 

head(s) are trapped and heia j £ibt0 us por- 

Preferably. the disk 12 is made fro. U» ^ an 

ous materia! having a whit, or other ligh t 
operator My easily tell wher . the disk 12 ^ ^ ^ 

by ch-eking it for disco orat ^ »• ^ can 
be relatively resistant to wear whieh Ba y be 

be accomplished with the same >k . * ^ ^.^ „, 

used for the cleaning di.lt 12 M ™ „ 3=unbo „ded olefin, 

appended polyester ( e.g . ~^Tlh. iacket lO includes 

M£errl :l «. "dieting a drive shaft of a disk 
. cen «r opening ,14 for ceo ^ ^ ^ 

drive system. Similarly, en passas . The 

canter opening IS through which a drive ,h ^ ^ 
jacket 10 includes an enlarged opening 1 1* 

portion of the disk 12 of approximately r l/» / ^ o£ 

i„, area and preferably a P P = ;; otion 18a 
the jacket 10 contains a perforatac 

which is left in puce when the invention „ - ^ ^ ^ 
single head drives. fl the ^ ope „ ing 18 , so 

rsted redi.1 section IS. is remo ^ 
tha t both heads can be ^^dlel section ISa is not 
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the pressure pad of certain models of. disk drives. It is, of 
course, possible to devise a pressure pad construction that 

would not be so damaged. eu ,* aeB 
The openings 16 and 18 serve to expose the surface 
of the cleaning disk to the magnetic head of a disk drive 
system, or to two magnetic heads in the case of a dualled 
disk drive system. The enlarged opening 16 is provided to 
facilitate saturation of a suitable portion of the cleaning 
disk 12 with a cleaning fluid in one application without 
requiring the removal of the cleaning disk 12 from the jacket 
10 or rotation of the disk 12. Depending upon the absorbency 
and wetting action of the material of the cleaning disk 12, 
the size of the opening 16 may be either smaller or larger 
than the size shown. Generally, with the aforementioned 
materials the opening will be sufficient if it exposes 
approximately one quarter of the surface of the cleaning 
disk 12. The basic purpose is to permit the application of 
cleaning fluid through the opening 16 which will then be 
absorbed by the cleaning disk 12 over the appropriate portion 
of its surface. If the jacket 10 contained thin radial slots 
which are typically for magnetic disk jackets (i.e., approxi- 
mately the size of the opening 18), it would be difficult, i. _ 
not impossible, to properly saturate the cleaning disJc 12 in 
one application. Rather, a small portion of the disk 12 
would have to be saturated and then the disk 12 would have to 
be rotated so as to expose another unsaturated portion. This 
process would have to be continued until the appropriate 
portion of the cleaning disk 12 were saturated with cleaning 
fluid, when a volatile cleaning solution is employed there 
is the problem of the solution quickly evaporating before 
cleaning commences. Since the material used for the disk IZ 
is absorbent, the size of the opening lb facilitates quick 
saturation in one application while still allowing the jacket 
10 to support the dis* 12. 
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in addition to the size o£ the opening 16, it has 
been determined that the configuration of the openxng is 
of significance. It is preferred that opening lb have a 
con fZ ion such as shown in FIGURE 1. The 
r^ing lb has a generally straight or chordal portion 19 
and Tn adjacent area that provides support for the cleaning 
disk 12 The portion 19 of opening 16 is connected to a 
curved porln 21 that is generally separated fro* the portion 
1» by a decreasing dimension or width W. The ™- 
dimension should be at least large enough to enable the en 
tire head of the disk drive to be cleaned by the clean »g 
dis*. in the preferred embodiment this occurs at the a 
metrical width 23, which includes a radiused or circular 
portion 25 contiunous with curved portion 21. 

Alternate configurations of opening 16 may be em 
ployed provided saturation of the disX is facilitated, while 
the support -of the dis* and jacket is maintained so as to 
minimize planar distortions (sagging, etc.) that may inter 
Cere with the insertion and removal of the cleaning system. 
For example, the opening lb nay be generally triangular 
elliptical or rectangular. The rectangular configuration in- 
volves some disadvantageous compromises which may be tol- 
erated or which may be overcome by the addition of a second 
saturation^pening.^ ^ ^ ^ ^ ^ ^ ^ 

ing dis* not in contact with the head is completely supported 
oy the pressure pad. In a dual-head dis* drive with the 
beads in direct opposition to one another, the perforated 
portion 18a is removed and the second head projects through 
the opening X8 formed by the removal of the perforated por- 
tion 18a. This opening may conveniently be the same size 
and configuration utilized on standard floppy disk Dackets. 
Any other configuration which enables the entire head to be 
cleaned would also be acceptable. 
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in certain dual-head disk drives, the heads on 
opposite sides of the disk are offset with respect to one 
another, with a pressure pad being located in opposition to 
each head. In order to clean disk drives with such head 
arrangements without engagement of the pressure pads , the 
same jacket may be employed with a thicker cleaning disk,, 
which would enable both of the heads to contact the cleaning 
disk without the pressure pads engaging the disk. In this 
manner, cleaning of both heads simultaneously without inter- 
ference from the pressure pads is facilitated. 

Referring further to Figure 1, a plurality of holes 
27 in the jacket are employed to. enable the cleaning device 
of this invention to simulate a magnetic disk and thereby 
enable the disk drive to be rotated and controlled in the 
same manner as if a magnetic disk were positioned in the 
system. The different holes are for different types of disk 
drives. For example, the hole 33 is employed in a single- 
sided single-head drive while the hole 35 is employed in 
double-sided disk drives such as those employing opposed 
heads. A compatible hole or holes are formed in the cleaning 
disk. Of course, other hole configurations for use with 
different types of drives are within the scope of the inven- 
tion . 

Many types of cleaning solutions may be used to 
saturate the disk 12. For example, a typical isopropyl 
alcohol or a mixture of isopropyl alcohol and a flourocarbon 
(e.g., freon) could be utilized. Any solution may be employed 
that: has solvent properties such that it dissolves common 
contaminants found on heads, does not leave a residue on 
the heads, and evaporates during the predetermined cleaning 
cycle (e.g., less than three minutes). In the preferred 
embodiment the cleaning solution evaporates in less than 
90 seconds when rotated by a commercially available floppy 
disk drive. 
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Referring now to FIGOBE 2, the cleaning system « 

,hown in engagement »«» • hHd ariV " '""1 

L a portion of th. cleanin, dish 12 is saturated nth 
"eaninYsolution via opening If the cleaning system is 
t.«eo in drive 20. where a sa 9 „.tio heed 22 ° " 

.id. of the cleaning dish 12 via opening IS and a »"«««« 
p,d 24 (soh-.tio.ll7 shown, applies pressure to the outside 
Of the ach.t 10 and therefore the dish 12, but is prevented 
froTcoLcting th. cleaning dish 12. The *> 
rotates th. cleaning dish 12 and inoludas a clutch (not 
shown, whioh grasps th. cleanin, dish 12. M» «hxdb 
accumulated on th. magnetic h.ad 22 is delved by 
the cleanin, solution and carried away by the cleanin, dish 
12. The dry portion of the cleaning dish contact, the bead 
after the wet portion of the cleanin, dish contacts the 
„„d. This wet-dry cycle facilitates cleaning 
of the heads. Since the fibrous material of th. disk 12 
U substantially non-abrasive, the drive system 20 may be 
left engaged for a long period of time without any damage 

to the magnetic head 22. 

FIGURES 3 and 4 show an alternate embodiment of 
the invention. In these figures the same numerals employed 
in FIGURES 1 and 2 are employed to designate similar parts. 
ae primary difference between the embodiments shown in 
TlGuL 3 and 4 and that of FIGURES 1 and 2 is the addition 
of two isolation means in the form of bridge members 36 and 
38 which extend across the opening 16 from portion 19 to 
portion 21. As shown in FIGURE 4, when the jacket 10 is 
inserted into the disk drive, the bridge members 36 and 38 
contact a pair of pressure pads 24A and 24B and prevent the 
oressure pads from contacting the cleaning disk 
"should be noted that the disk drive employed in FIGUR* 4 is 
an arrangement different from that shown or mentioned in 
connection with FIGURE 2. The disk drive of FIGURE 4 in 
addition to employing a pair of pressure pads 24A and 243 
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. h<sad J, located between the pressure pads, 
utilize a «£t ^ » * in an opP ose d relationship 

0„ the opposite side of th ^ ^ ^ ^ ^ ^ . 

to the pressure pads are struwu pressure- 

the iacket 10 and facilitate operation of the pre 
support the jacxet common to 

pads 24A and 24B. In this type or disk drive it i 

* «»„rw>.tie heads 22 in direct opposed relation 

employ a pair of magnetic aeaos 

• ^ » disk drive employing two magnetic heads cne 

cot only in ~nn.ccion with th. * i«- ^ » 

connection »ith «=U^ 1 and 2 but aiao *-* * »«« 

■ cTfMiwF 4 The bridge members 36 and 38 permit « 
shown » FIOURE 4 The br g ately tt . sa me speed 

cleaning disk 21 to be rotateo vv 
as if a magnetic disk were employed in the jacket 10, 

n^lina the floppy disk drive to operate in tbe same manner 
enabling the floppy ^ ^ nagn<it:ic storage 

in the cleaning mode as ix wou - LU * 

B ° de " Flguc . s 5 and * iUustrat. how th. d.anin, ays ten 
ot th. P«s.nt invention en W e> orivas .1* ^ 
conizations. In th. sy.«» shown in fi,ur. 5, the pe 
Z «d portion U. has h.en removed .o that two 
Lads »a and *h contact opposite sides « the 
U .o a. to aacUitat. j"^^. ^ 
system shown in Figure 6, offset heads 22a 

tie cleaning disk 12, while the pressure pads 24a and .4b «e 

- a that thev do not retard the motion of the 

left disengaged so that tney ao n thi^er 
cleaning disk. As stated previously, the use of a thicker 
cleaning disk enables the heads in an offset arrangement .o 
« Into sufficient contact with the disk to achieve proper 
cIL ng ac U t n des?ite the non-engagement of the pressure pads. 
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> r-oiativelv thicJc cleaning 
Although the use of a relatively w 

, j<«if a-rives having an offset 

Hisk is advantageous when cleaning disk drives navi 9 

been »d. «*•»• * ~ 3h T„ ' £oW nl on. 

s . eorl „, the» together at '^a th "Canine 

edge over another as shown » Fioura 1. When a 
disk t. ^Ployed with this type of jacket, pressure from the 

des'of U* resets in the 

^ ^*,-.-v it is being rotated, this ptw° ACIU 

^ ncv to drag and sticx as is , ^ 

JTL overcome by utilizing a edified jacket 50, as is shown 
TnsZZsl and 8. The jacket 40 is formed with two panels or 
u I « and 54 One or both of the panels includes an em- 

: :: »«. is rr - 

me ter than that of the cleaning disk 12. When the pane « 
and 54 are fastened together, the embossments form a cavity 
: th n which the cleaning disk 12 is held. The additional 
space provided by the cavity permits the. thick Waning disk 
U to rotate freely within the jacket 50. The panels 52 and 
54 nay be sealed by one of a number of different 
including but not limited to ultrasonic welding heat seal ng 
and the use of adhesives. It should be noted that the addi 
tional thickness of the jacket 50- caused by the embossm ents 
will not interfere with the operation of the disk drive sys- 
tem. Furthermore, the embossed jacket 50 is not l*»*-*o 
use with a cleaning disk, but could also be employed with 
regular magnetic floppy disks. 

Referring to FIGOaS 9, yet another alternate embodi 
«ent of the invention employs a jacket 60 which has standard 
narrow slit openings 62. In addition, separate openings 64 
are included in the top side of the jacket 60 to facilitate 
saturation of the cleaning disk 12. The openings 62 are such 
that the disk 12 will have little or no tendency to sag 
through them. Of course, many variations in the size, number 
and configuration of openings can be devised- The basic 
consideration is to provide a jacket which facilitates satura- 
tion of the cleaning disk while still providing adequate 
support for the cleaning disk. 
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in summary, the present invention provides a system 
which permits convenient cleaning of the magnetic heads in a 
magnetic disk drive system. This is facilitated by using a 
jacket having an enlarged saturation opening and carrying a 
cleaning disk of fibrous and porous absorbent material. The 
saturation opening or openings must be of a configuration that 
enables the disk to be supported so as to minimize planar dis- 
tortions. A cleaning solution is applied to the cleaning disk 
through the saturation opening until a portion of the cleaning 
disk is saturated. The jacket containing the disk is then places 
within a disk drive system which is then turned on for a period 
of time so as to clean the magnetic head(s). 
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I CLAIM: 



1. A device for cleaning a magnetic head in 
flexible disk systems, comprising: 

a cleaning disk made of an absorbent and porous 
material, and adapted to be saturated with a liquid cleaning 
fluid; and 

a substantially flat jacket rotatably supporting 
said cleaning disk within its interior, said jacket including 
an opening for exposing said cleaning disk to the magnetic 
head of a flexible disk system and facilitating saturation 
of a substantial portion of the cleaning disk with cleaning 
fluid without requiring removal of said disk from said jacket, 
wherein said opening is configured so that said jacket provides 
supoort to the cleaning disk that prevents any substantial 
planar distortion of the cleaning disk in the area of the 



IS opening. 



2 The device of Claim 1 wherein said cleaning 
disk has a cleaning solution applied thereto via said opening. 

3. The device of Claim 2 wherein said opening is 
generallv defined by a straight portion corresponding to a 
chord of* the cleaning disk and a curved portion corresponding 
to the periphery of the cleaning disk that results in a tapered 
opening. 

4. The device of Claim 1 wherein the jacket has 
two sides, one side including said opening and the other 
side having a perforated portion that may be removed to form 
a second opening substantially smaller than said opening. 

5. The device of Claim- 4 wherein said absorbent 
material is a light color, lint free and fibrous material. 
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6 The device of Claim 4 wherein said opening 
in one side" of the jacket exposes approximately one-quarter 

f Z surface of said cleaning disk and wherein said second 
^"ng » - perforation is in opposed position to 
3 said first opening. 

7. The device of Claim 6 wherein said second 
opening is an elongated thin radial opening. 

8 The device of Claim 1 wherein said jacket 
h as two sides and wherein at least one of said sides in- 
cludes an embossed portion within which the cleaning disk 
rests, said embossed portion providing increased space 
5 within the jacket so as to facilitate free rotation of the 
cleaning disk within the jacket. 

9. The device of Claim 8 wherein both .of said 
sides are embossed. 

10. A device for cleaning a magnetic head in 
flexible disk systems, comprising: 

a cleaning disk made of an absorbent and porous 
material, and adapted to be saturated with a liquid cleaning 
5 fluid; and 

a substantially flat jacket rotatably supporting 
said cleaning disk within its interior, said jacket 
including at least one opening for exposing said cleaning 
disk to the magnetic head of a flexible disk system, and 
10 at least one additional opening exposing an area of said 
cleaning disk sufficient to facilitate saturation of a 
substantial portion of said cleaning disk with cleaning 
fluid without requiring removal of said disk from said 
jacket, wherein said opening is configured so that said 
15 jacket provides support to the cleaning disk that prevents 
any substantial plantar distortion of said cleaning disk 
in the area of the additional opening. ^TTTT- 
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11 A method for cleaning magnetic heads in a 
disk system employing a jacket that rotatably supports a 
cleaning disk within its interior and has a first opening 
therein and has a perforated portion in opposition to the 
opening; the steps comprising: 

removing the perforated portion to form a second 

opening; ... 

saturating a portion of said cleaning disk with a 

cleaning solution via said first opening; 

bringing said cleaning disk into contact with 
two magnetic heads to be cleaned; and 

rotating said cleaning disk to alternately con- 
tact said head with a wet portion and a dry portion of said 
cleaning disk. 

12. The method defined in Claim 11 wherein the 
cleaning solution employed evaporates in less than three min- 
utes when the cleaning disk is rotated. 

13. The method defined in Claim 11 wherein. the 
material emoloyed for the cleaning disk is an absorbent and 
porous material, said porous nature of the material enabling 
foreign .particles to be collected by said cleaning disk. 

14. The method defined in Claim 11 wherein be- 
tween 1/8 to 1/2 of the cleaning area of the cleaning disk 
is saturated with cleaning solution. 
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